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1 
This invention relates to a transmission con- 
trol mechanism for an automotive vehicle and 
more particularly to means to control the initia- 
tion of a change in transmission speed ratio drive. 
teference will be ruade herein to a relatively 5 
fastspeed drive which is usually the cïuising drive 
for a vehicle. This may, for example, be a one to 
one driving speed ratio known as a direct drive 
or an ovel-drive, teference will also be made fo 
a relatively slow speed drive which is a vehicle 10 
acceleïating speed ratio drive and may be a 
torque multiplying drive or where an overdrive 
is provided for the relatively fast speed drive the 
re]atively s]ow speed drive may be a direct dl'ive. 
The term kickdown, as used herein, refers to a 15 
downshift or step-down in the transmission as, 
for example, a downshift from the relatively fast 
speed drive fo the relatively slow speed drive. 
ïn automotive vehicles having automatic con- 
trols associated with variable speed ratio trans- 20 
missions it has been round desirable fo provide 
rneans responsive to control by the operator for 
reverting to a relatively slow speed drive when 
the operator is confronted with an emergency 
demanding fast acceleration. Such means have 25 
usually included a solenoid actuator and controls 
therefor including a swtch which is arranged 
to cooperate with the engine carburetor throttle 
control raechanisra so as to cause a change in 
speed ratio drive of the vehicle when the usual 30 
accelerator pedal is depressed fo a predetermined 
position. It has also been round with such ar- 
rangements that under certain conditions as 
where the vehicle is traveling at a comparatively 
high rate of speed the transmission cannot be 35 
safely operated in a relatively slow speed d.rive 
as above described due to the excessive engine 
speed which would be required. Means have 
heretofore been provided for limiting the opera- 
tion of such controls to those engine and vehicle 40 
speeds in which a relatively slow speed drive 
may be safely accommodated. 
ït is an object of this invention to provide a 
control for a variable speed ratio transmission 
by means of which a solenoid actuator associated 45 
with the transmission may be actuated to effect 
a change in transmission speed ratio drive by po- 
sitioning the throttle control linkage in a prede- 
termined position and to associate with this con- 
trol a means to maintain the condition of the 50 
control so established after the throttle control 
linkage has retracted from the a.bove predeter- 
mined position. The speed ratio drive effected 
by the solenoid is thus maintained after the 
throttle control linkage has been moved from the 55 
above predetermined position. 

2 
Latching means adapted to accomplish the 
above purpose are described and claimed in the 
copending applications of Louis B. Forman, Serial 
17o. 71,933, filed January 21, 1949 and Ira M. 
Holmes, Serial 17o. 71,874, fi!ed January 21, 1949, 
now Patent 17o. 2,574,787. 
It is an object of my invention to provide a 
latching means which constitutes an impz'ove- 
ment over the mechanism described in the For- 
man application, lkoEy improved apparatus pos- 
sesses advantages of simplicity and economy. 
The transmission illustrated and described in 
Patent 17o. 2,348,763, issued on May 16, 1944 to 
A. J. Syrovy et al. and the copending applica- 
tion, Serial 17o. 374,674 of Neracher et al. are 
examples of transmissions to which the contïols 
fo be described herein may be applied. 
In the drawings: 
Fig. I is a diagrammatic view showing a por- 
tion of an automotive engine including a carbu- 
retor and a power transmission with the present 
invention applied thereto; 
Fig. 2 is an enlarged sectional view illustrat- 
ing the control mechanism applied to the carbu- 
retor shown in Fig. 1; a portion of the carbu- 
retor being broken away; 
Fig. 3 is a side elevation of the carburetor 
and control of Fig. 1; 
Fig. 4 is a partial elevation of the device illus- 
trated in Fig. 3; and 
Fig. 5 is a section on the line 5-- of Fig. 4. 
Certain abbreviated terminology will be adopt- 
ed herein to facilitate the description of the in- 
vention. The means associated with the throttle 
control linkage and which is adapted fo cause 
a relatively slow speed drive to be effected will be 
hereinafter referred to as a kickdown control. 
The means which limits the operation of the kick- 
down control to certain engine and vehicle speeds 
will be referred to as an upper limit control. 
It is apparent that the control desired herein 
should be associated with some manipulation of 
the throttle linkage which will signal the op- 
erator's desire for an upshift and Yet permit 
some latitude of vehicle operation with respect 
fo engine speed dui'ing the relatively slow speed 
crive. Th control, therefore, should be de- 
signed to initiate an upshift as the throttle is 
brought towards a throttle closing position be- 
yond the lower limit of throttle opening that 
would normally be desired in the operation of the 
vehicle in ifs relatively slow speed drive. 
The numeral |0 generallY indicates an internal 
combustion engine having an intake manifold 12 
on which is mounted a carburetor 14. The 
carburetor is provided with a conventional throt- 
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3 
rie valve 3 (Fig. 3) which is adapted fo be 
manipulated by movement of an accelerator pedaI 
! . The pedal ! 6 is yieldably urged to its throttle 
closing position by a spring 18. Pedal 5 which 
is pivotally mounted at 20 has Iinkage operative- 
iy connected thereto for remote control of the 
throttle and this Iinkage is indicated by the nu- 
merais 22'., 2, 26, 28 and shaft 30. 
A variable speed ratio transmission has been 
generally indicated by the numeral 32 and is 
positioned rearwardly of the engine l0 and 
adapted to transmit drive from the engine 
to a propeller shaft (not shown). IF. S. Patent 
No. 2,348,763 and copending application, Seriàl 
No. 374,674, illustrate transmission Whibh could 
be controlled by the apparatus to be described 
herein. A solenoid actuator 34 illustrated as 
mounted on the side of the transmission 32 may 
be associated with the transmission control 
paratus so that energization of the solenoid actu- 
ator 34 wiI1 effect a kickdown or downshift o.f 
the transmission to a relatively slow speed drive. 
Deenergizationof the solenoid actuator '4 may 
be utilized o effect an upshift of the transmis- 
sion to a relatively fast. speed drive. 
In Fig. 1 a typicaI circuit with which my in- 
vention may be associated for the controI of the 
energizaion of solenoid actuator 3 has been 
iliustratel as including a vehicle storage battery 
-35 Which. ts grounded at 38. The circuit from 
the batter includes a conductor 35 connecting 
the battery to the s0Ienoid actuator 34, a con- 
ducter 3 c0nnecting solenoid actuator 34 to a 
grounçled vehicle speed responsive governor 
having terminais 4{} and -3 and switch means 
39 to electricalIy connect these terminais when 
the vehicle speed is less than a predetermined 
value. Th e circuit also includes a grounded kick- 
down c0ntroI switch  incorporating my inven- 
tion and connectd by a conductor  to the con- 
ductor 3 so that the governor switch 39 and 
kickdown.switch 42 are in paralleI. The switches 
39 and 4- are each operable when closed to 
'grour.d the circuit. The governor 43 may be of 
any suitable design which is operativelY con- 
.nected to a driven portion Of the transmission 
or other vehicle speed responsive members. 
Operation of the kickdown contol to be dis- 
cussed herein is Iimited to those occasions on 
which the predetermined vehicle speed centroI- 
ling the govenor 43 has been exceeded so that 
'the .terminals 4{} arid 45 are hot electricalIy con- 
'nected.. A kickdown control is not necessary 
below this predetermined speed as the governor 
switch 39 provides an energization Of solenoil 
actuator 3 .and a rIatively slow Speed drive. 
The kickd0wn control switch 4- is illustrated 
in detail in Figure 2. An electrical conductor 
4, previously referred to, is connected with a 
first Coridïictor 'terminal ,44 which is electricalIy 
insuIatedat 45 from the supporting carburetor 
parts. A movable contacting conductor 48 of 
silver or other SuitabIe material is connected to 
and extends downwardly from a piston 5{}. The 
onductor. 8 is free OErom engagement with the 
first terminal 4 priorto operation of the kick- 
down c0ntroI mechanism as hereinafter de- 
scribed. Conductor 48 is sufficiently resilient so 
that it can be flexed into contact with the ter- 
minal  and wiI1 assume its Figure 2 position 
again when the parts are in position as shown. 
The piston 5{} which is the movable portion 
of the upper limit control previously referred 
to is free to slide in a cyIinder 5-: and is Urged 
downwardly therein by a spring 4 until the 

4 
piston engages the insulation 46. The upper end 
of the piston is open to receive the spring 54 
and the interlor of cylinder 30 is connected by 
a passage 55 to the engine intake at the atmos- 
5 pheric side of the throttle valve 5 so that the 
piston 5{} is always subjected to the vacuum 
existing on the atmospheric side of the throttle 
valve. It is prefërable f the passage 56 is con- 
nected to the throat of the conventionaI car- 
10 buretor venturi (hot shown). 
The spring {} yieldably urges the piston 4 
downwardly to the position illustrated in Fig- 
ure 2 to position the contact '8 in line with the 
flxed terminal 4 for engagement therewith 
1 under the influence of the controI mechanism 
unless the vacuum in the intake and passage 
55 is Sufficient to withdraw piston {} and contact 
 upwardly out of alignment with the ter- 
minal 44. 
20 Means are provided herein which are respon- 
sive to operation of the throttle controI mech- 
anism during a portion of its throttle opening 
movement and preïerably during that portion 
thereof when the accelerator pedal 5 is b'ought 
OE to its fulIy depressed position corresponding to 
approximately fulI open position of the throttle 
valve 5, or an overtraveI of the pedal beyond 
the full open throttle Valve position, to ground 
the conductor  thr0ugh contact 48. A plunger- 
30 Iike member 5{} is slidably mounted in a cklinder 
52 formed in the housing of switch 42. A second 
plunger-like member 54 is slidably received in 
a bore 55 provided in member 5{}. The mem- 
bers 5{} and 64 are reained again relative Sepa- 
5 ration in an axial direction by an enlarged por- 
tion 58 of the member 5 cooperating ïvith an 
inWardly directed flange. {} carried by the ruera- 
ber 5. The members 5{} and 54 are yiéIdably 
urged to their Figure 2. position by a relatively 
0 heavy spring 2 which is p0sitioned in cylinder 
52. A spring 5 interposed directly between the 
members 5{} and 54 urges the enlarged portion 
of the member 54 to the left as viewed in Fig- 
ure 2 ágainst the fiange {} of the member 5. 
The lever 8 which forms a part of the Iinkage 
45 
connecting the acceIerator pedal with the tIirOt- 
rie valve, and which wgs previously referrëd to, 
i illustrated in Figure 3 as provided with an 
extension 8{} adapted to contact the exteri0r end 
of member {} when the pedal is depressed So 
50 
that the throttle vaIvè 5 is in substantially wide 
open throttle position If desired, the contact of 
extension 8{} with member 6{} may be adjusted 
to 0ccur in response to an overtravel 0.f the pedaI 
55 5 beyond fui1 open thr0ttIe Position. In either 
event the extension 8{} applies an axial force 
tending to move the member 6{} to the Ieft in 
Fig. 2 in response to contact of these parts. This 
movement occurs against the opposition of spring 
60  and the plunger like member 54 is yieldabIy 
forced to the left in Fig. 2 by.spring 5 until 
it fiexes the contact terminal 48 into Contact 
with the terminal 44. Tle coriduCtor  is thus 
grounded through 44, 8, 64 ad he parts within 
65 the bore 5 which are inelëctrial connecti0n 
With the carburetor casing. 
When, however, he vacuum n the átmos- 
pheric skie .of. the hr0ttIe. Valve is sUflîcieit to 
draw the piston 5{} upwardly kganst the frce 
70 of the spring 4 ad thereb.Y " dispose the con- 
tact 4 out of aIiïment with the 'termnI  
dePression of th e acce!erator Peda: i.5 .a s afore- 
said will hot result in formationof the grounded 
electric circuit for the parts sre so arangeI that 
7 the plunger likemember 64 oes rot:have sUffi- 



cient stroke under such circumstances te engage 
the terrnina114. A suitable stop 78 in the form 
oï a shoulder on the switch housing is provided 
fo limit the rnovernent of the rnernbers $0 and 
64. 
Kickdown switches and upper lirnit control 
switches generally are recognized as devices here- 
tofore ernployed in the art. However, in cer- 
tain transmissions if is desirable fo provide 
rneans 
and terminal 44 in electrical contact after the 
accelerator pedal 6 has initiated a kickdown 
and subsequently been retracted to a rnore rnodi- 
fied throttle opening position. Therefore, I have 
round it desirable fo provide a reduced end por- 
tion 92 on the member 60. This construction 
provides a shouider 84 so located with respect 
fo the axis of the rnernber 99 that it cornes sub- 
stantially in the plane of the external surface 
of the switch housing when the rnernber 
rnoved to the leït by the extension 80 of throttle 
control linkage 28. Plate 89 which is adapted 
to cooperate with the shouider 84 is pivotally 
rnounted af 
ing in a plane normal fo the axis of the rnern- 
ber 
and a screw 9- extends through the slot and is 
secured to the switch housing. The arcuate 
slot 90 serres as a guide for pivotal rnovernent 
of the plate 
axis of rnernber 90. The plate 86 is also pro- 
vided with an opening 94 which is preferably 
located between the pivot 88 and the slot 90. 
The opening 94 has a diarneter greater than the 
diarneter of the larger extended portion of 
rnernber 60 so that the axial rnovernent reïerred 
to may be accornrnodated by rnovernent of rnern- 
ber 
and the switch housing are preferably provided 
with cooperating shoulders 06 and 98 which lirnit 
40 
the extent of rnovernent of rnernber 60 fo the 
right as shown in Fig. 2. A spring 100 is posi- 
tioned to react between plate 86 and the switch 
housing to norrnally urge the plate 86 to pivot 
or rotate in a clockwise direction in Fig. 4. If 
will be seen that this norrnally does not irnpair 
rnovernent of rnernber 
passes through the opening 04, af which tirne 
the clockwise movernent of plate 86 under the 
influence of spring 100 causes the rnernber 
5O 
to be locked in position. This position corre- 
sponds fo the extrerne position assurned during 
its rnovernent to the left in Fig. 2. This more- 
ment occurs under the influence of rnernber 
of the throttle control linkage and the shoulder 
64 is so positioned that if passes through the 55 
opening 94 af the tirne when the rnernber 84 is 
in contact with the contact 48 and the latter 
is in contact with the contact 44. The switch 
cornponents are thus retained in the switch "on" 
position irrespective of subsequent rnovernents 
of the throttle linkage. 
In order fo prvide a rneans for opening the 
switch when an upshift is desired the lever 
of the throttle control linkage is provided with 65 
an extension 102 having a carn elernent .104 
ïorrned thereon which is adapted to engage a 
portion of plate 89 when the throttle control 
linkage is retracted fo a predetermined position. 
This predeterrnined position is preferably a posi- 70 
tion corresponding fo a substantially closed 
throttle condition. The carn elernent 104 induces 
a counterclockwise rotation of plate 89 as an in- 
cident to retraction of the throttle control link- 
age. 

Suflicient counterclockwise rotation of 75 

6 
plate 86 wfll realign opening 94 with the larger 
extended portion of member 60 so that the mem- 
ber 60 rnay extend through the opening 94 and 
be rnoved to the right in Fig. 2 under the in- 
fluence of spring 2 untfl shoulders 96 and 98 
engage thereby interrupting the electrical cir- 
cuit, deenergizing solenoid actuator 34 and in- 
ducing an upshift in the transmission speed 
ratio drive. If is assumed of course that the 
governor switch is open af this rime for if is 
only under these conditions that an operator 
would require the switch 42 fo initiate an up- 
shift. 
I clairn: 
1. A control for an electrical circuit of a rnotor 
vehicle having a throttle and linkage operable 
fo control the throttle; said control including 
a switch having a rnernber rnovable fo first and 
second positions and one of said positions effect- 
ing an electrical closing of said switch, spring 
rneans urging said rnernber fo one oï said posi- 
tions, rneans associated with the rnotor vehicle 
throttle control linkage and operable to rnove 
said rnernber to the other of said positions as 
an incident fo rnovernent of said linkage beyond 
a first predeterrnined position, locking rneans 
operable fo retain said rnernber in one of said 
positions and cornprising an elernent pivotally 
rnounted on said switch for rotation about ifs 
pivot between first and second lirnits and oper- 
able to obstruct rnovernent of said rnernber to- 
ward one of its said positions when positioned 
at said fa'st lirnit, spring rneans urging said ele- 
ment toward one of ifs lirnits and rneans as- 
sociated with said throttle control linkage and 
operable to oppose said spring rneans and rnove 
said elernent toward the other of its limits as an 
incident fo rnovernent of said linkage beyond 
a second predeterrnined position. 
2. A control for an electrical circuit of a rnotor 
vehicle; said control including a switch having 
a rnernber rnovable to a first position effecting 
an electrical closing of said switch and a second 
position effecting an opening of said switch, a 
first rneans urging said rnernber fo said second 
position, rnechanical rneans operable by the ve- 
hicle driver fo rnove said rnernber to said first 
position, locking rneans operable fo retain said 
rnember in said first position and cornprising an 
elernent rotatably rnounted on said switch for 
rnovernent between first and second lirnits and 
operable to obstruct rnovernent of said mernber 
toward ifs second position when positioned at 
said first lirnit, spring rneans urging said elernent 
toward ifs first limit and third means operable 
by the vehicle driver fo selectively oppose said 
spring means and rnove said elernent toward 
second limit. 
3. A control for an electrical circuit of a rno- 
for vehicle having a throttle and linkage oper- 
able to control the throttle; said control includ- 
ing a switch having a rnovable rnernber, means 
associated with the rnotor vehicle throttle con- 
trol linkage and operable fo rnove said rnern- 
ber to a switch closing position as an incident 
fo rnovernent of said linkage beyond a predeter- 
rnined lirnit in a direction tending to open the 
vehicle throttle, an elernent rotatably rnounted 
on said switch, spring means urging said elernent 
to rotate in a flrst direction, cam rneans associ- 
ated with said throttle control linkage and oper- 
able to rotate said elernent in a second direc« 
tion as an incident to rnovernent of said linkage 
beyond a second predeterrnined position in a di- 
rection tending to close said throttle, said mem- 



ber being provided with a sarface adapted to ,be 
engaged 'by said elenaent when the latter is ro- 
tated in ifs flrst direCtion nd said naenaber is 
in ifs switch 5losing .position thereby .fo lock said 
naenaber in its swi-tch closing position until re 5 
leased by said cana .means. 
4. A control for-an electrical circuit .of a ,nao- 
tor vehicle having a throttle-and tinkage oper- 
able fo control the throttie; said control includ- 
ing a switch having a housing, a-rst contact lO 
elenaent and a second contact elenaent, said sec- 
ond  contact elenaent having a portion thereof 
fornaed as a plunger and being slidably naounted 
in said switch housing for naovenaent between 
a first position remote from said flrst-contact 15 
elenaent and a second .position in electrical con- 
ducting relationship with said first contact ele- 
 naent, spring naeans .nornaally urging-said-second 
contact elenaent to its first posïtion, rneaus 
sociated with said .linkage and operable to 'slide 20 
said plunger fo said second position when said 
linkage is naoved beyond a predeternained posi- 
tion in a direction tending fo open-said throttle, 
a plate pivotally naounted on said housing, a 
naenaber secured fo said housing 'and having a 25 
portion overlying said .plate to naaintain said 
plate nornaal fo ifs pivotal axis,-said plate .hav- 
ing an opening through which said plunger ex- 
tends, said ptunger hving an indentation so 
positioned that.it is aligned with said plate when 3o 
said plunger is in ifs second position, spring 
naeans associated-with said plate and urging the 
latter fo rotate so that a.portion thereof adjacent 
said opening is :received in said indentation when 
said plunger is in ifs-second position and-a cana 
naeans carried by .said linkage and operable fo 
engage a portion ofsaidplate'to pivot-said plate 
in a direction to renaove said plateportion frona 
said indentation and release-said plunger for re- 
turn toits first position under the influence of 
said first naèntioned-spring means, said cana 
naeans being so.positioned as to-engagesaid plate 
in response to-naovement of said 'linkage beyond 
a predetermined "linait in a direction tending to 
close said throtle. 45 
5. A control for-anelectricalcircuit of unao- 
for vehicle having 'a throttle 'and linkage oper- 
able tocontrol the tirottle; suid control includ- 
ing a switch having a housing, a flrst contact 
elenaent and a second contact elenaent, saidsëc- 50 
ond contact elenaent having a .portion thereoI 
fornaed as a pluriger and being slidably naounted 
in said switch housing for .naovement between 
a first position renaote frona said flrst contact 
elenaent and a second position In electrical con- 
ducting relationship with said first contact ele- 
naent, spring naeans nornaally urging said. plunger 
fo ifs first position, naeans associated with said 
linkage and operable to slide Said plunger to said 
second position when said linkage is raoved be- 
yond a predeternained position in a direction 
tending fo open-said thröttie, a plate pivotally 
naounted on said houing-in a .plane nornaal to 
the axis of said plunger, Said 'plunger .having 
a shoulder so positioned that.itis located in said 6 

planewhen said plunger is in its second position, 
separate spring naeans associated with said plate 
"and urging the latter to rotate so that a portion 
thereof abuts said shoulder when said plungeï 
is in its second position fo lock if therein and a 
cam naeans carried by said linkage and operable 
fo engage a portion of said plate to pivot said 
plate away frona said shoulder and release said 
plungr for return te ifs first position under the 
influence of said flrst naentioned spring naeans, 
sid cana naeans being se positioned as fo engage 
said plate in response fo naovenaent of said link- 
age beyond a predeternained linait in a direc- 
tion tending fo close said throttie. 
6. A control for an electricl circuit of a nao- 
for vehicle having a throttle and linkage oper- 
able fo control the throttie; said control includ- 
ing a switch having a housing, a flrst contact 
elenaent and a second contact elenaent, said sec- 
ond contact elenaent having a portion thereof 
fornaed as a plunger and being slidably naount- 
ed in said switch housing for naovenaent be- 
tween a first position renaote from said first con- 
tact elenaent and a second position in electrical 
conducting relationship with said first contact 
elenaent, spring means normally urging said 
plunger to its flrst position, naeans associated 
with said linkage and operable fo slide said 
plunger fo said second position when said link- 
age is naoved beyond a predeternained position 
in a direction tending fo open said throttle, a 
plate pivotally naounted on .the exterior of said 
housing in a plane nornaal to the axis of said 
plunger, said plate having an opening through 
which one end portion of said plunger extends, 
said plunger having an indentation on the sur- 
face thereof so positioned that it is located in 
said plane when said plunger is in its second 
position, spring naeans associated with said plate 
and urging the latter fo rotate so that the open- 
ing .therein is disaligned with said plunger and 
a portion of the plate adjacent said opening 
cooperates with said indentation when said 
plunger is in ifs second position fo lock if there- 
in and a cana naeans carried by said linlage and 
operable fo engage a portion of said plate fo 
pivot said plate and realign the opening there- 
in with said plunger and release said plunger 
for return fo its flrst position under the influence 
of said flrst naentioned spring naeans, said cana 
naeans being so positioned as to engage said 
plate in response fo naovenaent of said linkage 
beyond a predeternained linait in a .direction tend- 
ing fo close said throttie. 
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